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An optical scanning unit is described, which unit 
comprises a radiation source (1), an objective 
lens (3) and a translational-position and angular- 
position detection system for determining the 
translational position and the angular position of 
the objective lens within the scanning unit This 
system comprises a conical-ring mirror (5) which 
is centered and fixed relative to the objective lens 
and a radiation-sensitive detection system (9) 
which is arranged in the path of the radiation 
reflected from the mirror and which comprises 
two detectors which are spaced by an annular 
strip (12) and are each divided into four 
quadrants (13-20). The scanning unit further 
comprises an electromagnetic system comprising 
an annular permanent magnet (70) around the 
objective lens and at least six magnet coils (71- 
76) which are arranged in two axially shifted 
planes (80, 81). 
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d9) RU (n) 2037860 (13) C1 

(51) 6 G02B26/10 



POCCW/ICKOE AfEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 

(i2)OnMCAHME 
M30BPETEHM51 

k naTeHTy Poccmmckom Oeflepauwn 

CTaTyc: npeKpanin AeMCTBMe (no flaHHbiM Ha 27.01.2005) 



(14) flaTa ny6/iMKai4MM: 1995.06.19 

(21) PerucTpaMMOHHbiti HOMep 3aaBKn: 4027706/10 

(22) flaTa noflami 3a^BKn: 1986.06.06 

(31) Hoiviep KOHBeHMMOHHOM 3aflBKn: 8501665 

(32) flaTa noflami KOHBeHMHOHHotf 3a*BKn: 1985.06.10 

(33) CrpaHa npuopHTeTa: NL 



(54) OnTMHECKMM CKAHMPyfOLUMM BJIOK 



(46) flaTa ny6jiMKai4MM (fropwiyjibi 

M3o6peTeHM«: 1995.06.19 
(56) AHa/iorM W3o6peTeHMfl: naTeHT ClilA N 

4425043, kji. G 01B 11/14, 1984. 

(71) Mm* 3aflBMTejifl: H.B.0>M/innc 
rno3jiaMneH(})a6pMKeH (NL) 

(72) Uma M3o6peTaTe/ifl: repapfl a^yapA 
BaH PocManeH[NL] 

(73) Mma naTeHTOo6naflaTe;ifl: H.B.<Dnjinnc 
fno3JiaMneH({)a6pMKeH (NL) 



Mcno/ib30BaHne: M3o6peTeHne othocmtc* k onTWMecKMM CKaHwpyioiijwM ycTpoficrBaM m MoweT 6biTb 
ncno/ib30BaHO b cucreMax orrrtmecKoii 3anncn. Cyu4HOCTb M3o6peTeHHfl 3aKnK)HaeTCfl b tom, hto b 
CKaHnpyjoii^eM SnoKe, coAepwameivi mctohhmk mnyveHW, o6"beKTMB m cucTeiviy o6Hapy>KeHMfl jiHHefiHoro m 
ymoBoro nonoweHMa o6i>eKTMBa Bflonb m BOKpyr AByx B3anMHo nepneHfliwyjiflpHbix ocefi, ycrraHOBneHHyio 
Ha nyTM mnyveHun, oTpaweHHoro ot 3epKajia, 3epKano BbinonHeHo KOHMHecKMM m y<rraHOBJieHO coocho 
oriTi/mecKofi ocn o6"beKTMBa. KpoMe Toro, 3epKano BbinojiHaeTca win b bma6 CKomeHHOH kpomkm o6-beKTHBa, 
mjim cKoujeHHoPI kpomkm iiMH3bi c OTpa>Ka \ou\v\ m cnoeivi, a TaioKe CHa6>KeHO CMCTeMofi oceBoro nonoweHH* 8 

3.n. (J>-Jlbl t 7 M/1. 



OnMCAHME I130EPETEHH51 



M3o6peTeHne othocmtca k onTMHecKMM CKaHMpyjoiMMM ycTpoMCTBaM m MO>KeT 6brrb wcnojib30BaHO b 
cucreMax onTunecKOM 3anncn. 



H3BecTHO ycrpoPiCTBO [1] coAepwamee ormmecKMfi cKaHnpyroniMM 6/iok a^ CHHTbiBaHMa m/mjim 3anncn Ha 
HocnTenb onTMMecKoti 3anncw m o6"beKTMB b AepwaTe/ie, noABeiueHHbm b s/ieicrpoiviarHMTHOM cucreivie. 
CucreMa o6ecneMMBaeT cooTBeTCTBue nepeMeiAeHiifi o6beKTWBa m CKaHHpyiomero 6noKa, npn stom 
o6"bexTMB nepeMeujaeTca 6ecKOHTaicrHO, mto no3BonaeT M36e>KaTb HewenaTe/ibHbix ABJieHMM Tuna 
pe30HaHCOB, npMcyu^Mx MexaHnnecKOMy nepewieineHwo. 



OflHaKo, KorAa B03HMKaeT Heo6xoAMMOCTb o6ecneHMTb cneweHMe o6teic™Ba 3a CKaHnpywinnM 6jiokom, 
Heo6xoAMMo MMeTb MH<t)opMai4MK) o nono>KeHMn o6"beKTMBa OTHOCMTenbHO maBHoro nyna nynKa M3JiyMeHwa 
m yrnoBoe nono>KeHMe orrrwHecKofi ocm 3Toro o6beKTMBa OTHocwTenbHo HanpaBneHH* rxiaBHoro nyna. B 
M3BecTHOM ycTpoRcTBe sto ocymecTB/ifleTca nyreM BBeAeHna BToporo ucroMHHKa M3/iyseHMfl, hto 
ycno>KHfleT KOHCTpyKquK) Bcero CKaHwpyioiijero 6noKa. 

Me/ibK) M3o6peTeHMJi ABnaeTCfl ynpoiqeHne KOHCTpyKqun 3a cneT MCKJuoneHMfl BToporo McroHHkiKa. 
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Ha <)pv\rA M3o6pa>KeH omnHecKMfi cKaHMpyiomMfi 6jiok, o6lmmm bma; Ha cjwr.2 AeTeKTopHaa cucTewia, 
HyBCTBMTe/ibHafl k M3JiyHeHMK>; Ha 0nr.3 6noK-cxeivia a™ o6pa6oTKM cumanoB AeTeicropa; Ha dpwA 
o6"beKTMB, BbinonHeHHbiw c KOHMHecKMM KonbLjeBbiM 3epKanoM KaK eflUHoe Menoe; Ha (jpv\r.5 cwcreMa 
3/ieKTpoMarHMTHOM noflBecKi/i; Ha cf)vir.6 pa3pe3 A-A Ha <J>w\5; Ha (JwrJ cucrreMa o6Hapy>KeHMfl cumajia 
oceBoro noxioweHm? o6-beKTHBa. 

OnTifiMecKMM CKaHnpyiouiMCi 6/iok coAepwm mctomhmk 1 mnyneHM*, HanpMNiep AHOAHbiM Jia3ep, 
KonjiMMaTopHyio JiMH3y 2 u o6"beKTMB 3, ycTaHOBneHHbiM b AepwaTe/ie 4, KO/ibqeBoe 3epKa/io 5, KOTopoe 
wecrKO cB5i3aH0 c o6"beKTMBOM m BbinonHeHO KOHi/inecKMM m OTpa>KaeT nacTb M3nyqaK)ii4ero nyHKa b BHe 
3paHKa oS-beKTMBa Ha pa3Aen«K)ii4Mii sneivieHT 6, KOTopwii coa6P>kmt nonynpo3paHHyK) noBepxHocrb 7, 
Awacfrpanviy 8, cucreMy 9 o6Hapy>KeHMH M3nyHeHM«, BbinojiHeHHyio b bma© AByx KO/ibueBbix AeTeicropoB, 
ycraHOBneHHbix b n/iocKoc™ 10, AeTeiaop 11, npoivie>KyTOHHoe Ko/ibno 12, Aae rpynnw AeTeicropoB 13-16 m 
17-20. KoribueBoe pacnpeAe/ieHMe M3/iyHeHMfl npeACTaB/ieHO nyHicrnpHbiMM KpyraMM 21, KOTopoe MoweT 
CMeu4aTbCfl b HanpaB/ieHMflx, npeAcraB/ieHHbix crpejiKaMii 22, 23, HOCMTe/ib 24 3anwcn c MH^opMaqnoHHOM 
noBepxHocrrbK) 25, HaHeceHHOM Ha npo3paHHyio noAJio>KKy 26, MHcjDopMaMym pa3MemeHa Ha 
KOHqeHTpuHecKnx Aopo>KKax 27. Cwma^bi KOJibqeBbix AeTeicropoB 06pa6aTbiBaK)Tca cyMMaTopaMii 28-35; 
36-43 n BbNUTaTe/iflMM 44-47. 06-beicmB 3 <x>Aep>KMT ABe cc^epunecKne noBepxHOCTH 48, 49, Ha OAHy M3 
noBepxHocreM MoweT HaHOCMTbc* nnacTMaccoBbiM cjiom 50, MMeiouiMfi accfjepunecKUM npocfewib 51 c 
KpaeBbiM ynacTKOM 52, CKOiueHHOM noBepxHOCTbK) 53 v\ OTpawaKDiijMM noRpbuneM 54. 3/ieKrpoMarHMTHyio 
cucTeiviy Aia yAepwaHMH oeteKTMBa 3 b npaBunbHowi nonoweHMM no ochm XmYm yAepwMBaHMH ocm 
oGhevrma napannenbHOM ocm Z, KOTopa* coAepwMT Konbqo 55, KOTopoe pacnojioweHo b none wamMTHbix 
cm no MeHbweti iwepe ujecTM HenoABMWHbix KaTyiueK, ycTaHOB/ieHHbix b AByx nnocKocTflx, cwieineHHbix b 
oceBOM HanpaB/ieHMn; Tpn MamnTHbie KaTyuiKM nepBOfi rpynnw 56-58 m Tpw MamnTHbie KaTyuiKM BTopofi 
rpynnw 59-61. An^ McicnioHeHMfl nowiex m ncnpaB/ieHMfi ynpaBnaiOLUMX cuma/iOB a^a nepeiy/ieiiieHMfl no ocam 
X m Y m HaKfiOHOB « m (i CKaHMpyiouiMM 6jiok coAep>KMT Aono/iHMTenbHoe cpeACTBO perynnpoBaHM«, 

BKJiiOHaioiiiee b ce6p reHepaTop 62, KOTopbiti co3AaeT ABa cwiemeHHbix Ha 180° no <pa3e nepnoAnnecKnx 
cumana S w m SJ, c|)a30Bbiii KowinapaTop 63, 6/iok 64. 

ycrpoMCTBo pa6oTaeT c/ieAytoinwvi o6pa30M. 

PacxoAflii4MMC« CMMTbiBaiouji/iM nyHOK b, M3JiyHaeMbm M3/iyHaioii4MM mctohhmkom, npeo6pa3yeTCJi b 
napan/ienbHbiM nynoK c noMoiMbio KOJiniiMaTopHoii JiMH3bi, 3aHMMaK)meM anepTypy o6beKTMBa 3. 06beKniB 
cf>OKycnpyeT CMMTbiBajomnti nynoK j\nn o6pa30BaHM« orpaHimeHHoro no AncjDpaKmiM nfl-ma M3nyHeHM« V Ha 
noBepxHocm 25 MHcjDopMaqMM A^CKOBoro HocMTe/ifl 24 3anncn. MHc|3opMai4Mfl pacnono>KeHa Ha 

KOHqeHTpMHHblX AOpO>KKax 27 MJ1H KBa3MKOHMeHTpMHHblX AOpO>KKaX, KOTOpbie COBMeCTHO o6pa3yK)T 

cnnpanbHyio Aopo>KKy. 3Ta MHcJjopMaMMfl coAepwuT MHO>KecTBO onTunecKM o6Hapy>KiiBaeMbix 
MH0opMai4HOHHbix nnoujaAOK (He noKa3aHbi), KOTopwe HepeAyK>TCfl c npoiviexcyTOHHbiMM nnomaAKaMM. 
MHc{)opMaL4MOHHa« noBepxHocrb 25 pacno/iaraeTcn Ha BepxHew CTopoHe HocHTen^ 3anwcn, TaK mto 
CHMTbiBaK)U4Mii nyHOK b nepeceKaeT npo3paMHyio noA/io>KKy 26 HocwTewi 3anncn, npe^e newi AOcrnmeT 
MH^opMaqnoHHOM noBepxHOCTw. MHc^opMaMMOHHafl noBepxHocrb npeAcraBJiaeT co6ofi 0Tpa>KaK)iiiyK> 
M3nyHeHne noBepxHocTb, TaK hto cHMTbiBaK)U4M^ nynoK oTpa>KaeTCfl b HanpaBneHMM wcrroMHUKa mnyvenm. 

Hocme/ib 3anncw noBopannBaeTCfl OTHOCMTe/ibHO CKaHMpyioi^ero 6/ioKa, nynoK, kotopwm OTpa>KaeTcq 

MHCjDOpMaMMOHHOil nOBepXHOCTbK), MOAy/lWpyeTCH BO BpeMeHM B COOTBeTCTBMM C nOCneAOBaTe/lbHOCTbK) 

MHcf)opMai4MOHHbix nnoLqaAOK m npowie>KyTOHHbix nnoii4aAOK Ha cwnTbiBaeMOM MHctJopMaqnoHHoPi Aopo>KKe. 
Ann pa3AeneHM« bo BpeMeHM MOAynnpOBaHHoro nyHKa ot nyHKa, KOTopbifi M3nyneH mctohhmkom n3nyHeHnq, 
ycrraHOBneH pa3Rena\o[i\v\ih axiewieHT 6, Bbino/iHeHHbiM b BMAe nonynpo3paHHoro 3epKa/ia nm 
cBeTOflennTeribHOM npn3Mbi, noBepxHocTb 7 pa3Aena kotopwx OTpa>KaeT nacrb M3JiyneHiifl Ha AeTeicrop 11, 
BbinonHeHHbiM b BMfle c|)OTOAMOAa m ycraHOBneHHbift b n/iocKOdn 10, KOTopaa coBnaAaeT c BbixoAHoti 
TopqoBoii noBepxHOCTbK) AMOAHoro xia3epa. fleTeiaop 1 1 MH^opMaqnn npeo6pa3yeT MOAy/inpoBaHHbiPi 
CHMTbiBaK>ii|M(i nynoK b aneKTpimecKwfi curHan. 06-beicTMB CKaHHpyiomero 6/iOKa noABetueH b 
sneicrpoMarHMTHOM cucTewie, KOTopaq o6ecnennBaeT B03M0>KH0CTb cne>KeHMfl o6"beKTMBa 3a 
nepeMeu4eHMflMn CKaHnpytomero 6noKa. 3/ieKTpoMarHHTHa« cucTeMa BKnionaeT b ce6fl CMcreMy 
o6Hapy>KeHMq /iMHe«Horo m ymoBoro nojio)KeHMfl /yifl M3MepeHMfl OTK/iOHeHUfl Me>KAy MeHTpowi M o6teKTMBa 
m r/iaBHbiwi nynoM L nyHKa b BAorib oce« X, Y n HaKnoHOB o6teKTMBa BOKpyr amx AByx oce«, TaK hto 
OTicnoHeHHH ot jiMHefiHoro m ymoBoro noJioweHHfl MOiyr 6biTb ycrpaHeHbi c nowioiUbK) CMcreMbi 

Hana/io CMcrewibi oceft X, Y, Z ABJiaeTca pea/ibHbiM nonoweHiieM tohkm M, a ocb Z coBnaAaeT c maBHbiwi 
nynoM L. HanpaB/ieHne BAO/ib stom ocm iwoweT TaioKe paccMaTpMBaTbc^ KaK oceBoe HanpaBneHMe. HaioiOH 
06-beKTMBa BOKpyr ocm X mowho npeAcraBMTb nyTeM HaioioHa Ha yron w, HaxnoH OTHOCMTe/ibHO ocm Y ymoM 
HaioioHap. Ocm X m Y npoxoAflT, HanpMMep, b n/iocKOCTM MHcf)opMai4MM, napajuienbHOM paAMa/ibHOMy 
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HanpaB/ieHMK) v\ TaHreHunanbHOMy HanpaBneHMK) cooTBeTCTBeHHO. 

CucrreMa o6Hapy>KeHMfl rwHefiHoro m yrjiosoro noJioweHMH coAepKMT KOJibueBoe 3epKano 5, KOTopoe 

HenOflBM>KHO CBfl3aHO C 06"beKTMB0M M BbinOJIHeHO KOHMHeCKMM, CUCTeMa 9 06Hapy>KeHMa MyBCTBHTenbHafl K 

M3nyHeHMK), pacnojioweHa b n/iocKOCTM 10. 

KoHMMecKoe KoribueBoe 3epi<aJio 5 OTpa>KaeT MacTb nyHKa b, KOTopaa naAaeT b npeflenax anepTypbi 8, ho 
HaxoflMTcn BHe 3paHKa o6*beKTMBa, Ha pa3Renn\ou\v\ih sneMeHT 6, KOTopbiw 0Tpa>KaeT nacTb mnyvenvin Ha 
cucreMy 9 o6Hapy>KeHHfl. 

M3^yHeHne, wweiomee bma Konbqa, npwxoAUT Ha cwcreMy 9 o6Hapy>KeHM*, npn otom cpeAHMfi AMaMeTp 
3Toro M3/iyHeHn« paBeH AnaiweTpy npoMe>KyTOMHoro Konbqa 12. 

PacnpeAe/ieHne mnynemn cpeAn BocbMn AeTeiaopoB 3aBncnT OTnuHePiHoro h ymoBoro nonoweHUfl 
KOHMMecKoro KonbueBoro 3epKa/ia 5, m cneAOBaTe/ibHO, o6*beKTHBa 3. CMemeHwe 3epKana 5 no ocam XmY 
npuBOAMT k M3MeHeHWK) pacnpeAeneHwa n3JiyHeHna b npeAexiax KanbMeBoro pacnpeAe/ieHwa n3xiyneHiifl. B 
c/iynae CMemeHH* no ocm X /leBaa Macrb cucrreMbi o6Hapy>KeHWfl 6yAeT nonynaTb 6ojibwnfi nnn MeHbiuMPi 
noTOK, neM npaBaa nacTb. AHanornHHO BepxHaa nacrrb cucreMbi o6Hapy>KeHMfl 6yAeT npwHWMaTb 6ojibuie 
M3JiyHeHM* win wieHbiue mnyvenvw, Meiw HVWHfla nacTb b cnynae nepewiemeHMfl no ocm Y. 

Cumanbi c AeTeiaopoB 13-20 CMemeHMH no ocam XhYm noBopoTHbie nepeMeujeHHH OTHocnTenbHo stmx 
ocePi Moiyr 6biTb npeAcraB/ieHbi b cneAyfoujeM bmab: 

-s x (s 14 + s 15 + s l8 + s 19 ) (s 13 + s 16 + 

+S 17 + S 20 ) 

-S y (S 13 -HS 14 + S 17 + S 18 )(S 15 + S 16 + 

+S 19 + S 20) 

-S =(S 13 + S 14 + S 19 + S 20 )(S 17 + S 18 + 
+s i5 + s ie) 

-S =(S 14 + S 15 4.S 17 + S 20 ) (S 18 + S 19 + 



+S 13 + S 16 ) 

Cumanbi MHAMBMAya/ibHbix AeTeicropoB o6pa6aTbiBaK>TCH A^a nojiyneHMfl cocTaBHbix cumajiOB S , S , S n 

y cf 

S p c noMonibfo 3/ieKTpoHHofi cxeMbi, KOTopafl coAep>KHT HecKOJibKO cyMMaTopoB 28-35 m 36-43 m HecKOJibKo 
BbiHUTaTeneM 44-47. 

B CKaHnpyioLMeM 6/ioKe cuma/ibi wcnojib3yK>TCfl a^ npwBeAeHwa b neucrsne win B036y>KAeHWfl MamnTHbix 
KaTyiueK b cucrreMe a/ieicrpoMarHiiTHoft noABecKM. JlMHeMHoe nojioweHvie w ymoBoe no/ioweHwe o6*beKTMBa 
npuBA3aHO k nuHe^HOMy no/io>KeHwo m ymoBOMy nojiowenmo cociaBHoro AaTHMKa 13-20, KOTopbiPi 
3aHMMaeT cf)m<cnpoBaHHoe nonoweHue b cKaHMpyiou46M 6noKe, npn stom bo Bpewm pa60Tbi ycTpofiCTBa 
CMMTbisaHUfl o6"beKTMB BcerAa ynpaB/iaeTCfl m 3aHMwiaeT npaBM/ibHoe JWHefiHoe m ymosoe nojio>KeHne b 
cKaHiipyiOLneM 6noKe. 

KonbqeBoe KOHnnecKoe 3epKa/io 5 mweeT cjDUKCupoBaHHoe nwHeMHoe m ymoBoe nono)KeHMe OTHociiTe/ibHo 
o6"beKTMBa. npuneM oS-beiauB MO)KeT 6biTb Bbino/iHeH TOJibKO M3 oahoto JiMH30Boro a/ieivieHTa, ho 
npenoMJiflK>miie noBepxHocru 3toCi /iMH3bi aojdkhw MMeTb accjDepMMecKne noBepxHocru a^« KoppeKqMM 
a6eppai4M^ c OTpa>KaK)miiM noKpbiTiieM. 06-beiaMB 3 npn 3tom coa©p>kmt ABe ccfiepMHecKne npenoMnawmne 
noBepxHOCTM 48, 49. Ha oAHy mjim o6e stm noBepxHocru hbhocmtcp nxiacTMaccoBbiW cno^ 50 c 
acc})epHHecKMM npoc|)MJieM 51 m npwnoAHflTWM KpaeBbiM yMacxKow 52 co CKOLueHHOfl noBepxHOcrbK) 53, Ha 
KOTopyio HaHOCi/iTCfl OTpa^aioiyee noKpbrrne 54. 
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fleTeicrop w-icpopMaMnn MoweT 6biTb pa3AeneH Ha BcnoMoraTejibHbie aeTeKTopbi, Kotopbie b flono 
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